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Overview	  of	  MCD12	  Changes	  

•  Upstream	  improvements:	  Daily	  NBARs	  (MCD43A4)	  

•  Common,	  spline-‐smoothed	  inputs	  

•  Interac&on	  between	  Q1	  and	  Q2	  products	  
– Using	  Phenology	  metrics	  as	  inputs	  to	  Land	  Cover	  
classifica&ons	  

– Using	  exis&ng	  Land	  Cover	  to	  parameterize	  
phenology	  algorithm	  
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Spline	  Smoothing	  NBAR	  
Mo&va&on:	  fill	  temporal	  gaps,	  smooth	  noise	  
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C6	  MCD12Q1:	  Land	  Cover	  Type	  
•  C5	  issues	  
– Noisy	  inputs	  and	  missing	  data	  
–  Challenges	  mapping	  agriculture,	  wetlands,	  urban,	  
shrubland	  classes	  

–  Changing	  LC	  labels	  through	  &me	  (“stabiliza&on”)	  
•  Algorithm	  Refinements	  
–  Smoothed	  and	  gap-‐filled	  inputs	  
– Hierarchical	  classifica&on	  
–  RandomForest	  replaces	  ensemble	  C4.5	  decision	  trees	  
– New	  land	  cover	  schema	  based	  on	  FAO-‐LCCS	  
–  Be_er	  algorithm	  for	  mul&-‐year	  stabiliza&on	  
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Training	  Site	  Updates	  Since	  MCD12Q1	  
Collec&on	  5.1	  

(1881)	  
(99)	  
(115)	  
(723)	  
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Land	  Cover	  Hierarchy	  

Vegetated	
 Water	
Permanent 
Snow/Ice	
Barren	


All Data	


Evergreen 
Needleleaf	


 Evergreen 
Broadleaf	


Deciduous 
Needleleaf	


Deciduous 
Broadleaf	
 Mixed	


Dense 
Shrub	


Sparse 
Shrub	


Dense 
Herbaceous	


Sparse 
Herbaceous	


Shrub /
Herbaceous 

Mix	


Vegetated and 
Nonvegetated Layer	


Canopy and 
Understory Layer	


Leaf Type and 
Phenology Layer	


Perennial and Annual 
Layer	


Open Tree 
Canopy	


Dense 
Understory	


Sparse Tree 
Canopy	


Closed Tree 
Canopy	


Sparse 
Understory	
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LCCS	  Map	  for	  2010	  
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C6	  MCD12Q2:	  Land	  Cover	  Dynamics	  

•  Issues	  
– QA/QC	  
– Early	  bias	  
– Missing	  data	  

•  Algorithm	  Refinements	  
– Spline-‐fit	  daily	  NBARs	  
– Greater	  flexibility,	  par&cularly	  in	  agriculture	  
– Working	  QA/QC	  
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1)	  Assemble	  &	  
smooth	  

2)	  Poten&al	  
peaks/troughs	  

3)	  Filter	  peaks/
troughs,	  finalize	  
segments	  

Time	  series	  segmenta&on	  procedure	  

10	  
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An	  argument	  for	  splines	  vs.	  logis&c	  func&ons	  
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Preliminary	  results:	  OGI	  2011	  Eastern	  North	  America	  
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Comparison	  @	  HF	  w/	  PhenoCam	  and	  O’Keefe	  Datasets	  
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Improved	  performance	  in	  croplands:	  mul&cropping	  
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Summary/Looking	  Forward	  
•  C6	  Refinements	  

–  Be_er	  performance	  in	  croplands	  
–  Reduced	  bias	  
–  Less	  missing	  data	  
–  Improved	  QA/QC	  

•  Assessment	  
–  Ground	  datasets	  are	  limited,	  but	  

the	  PhenoCam	  network	  offers	  a	  
new	  opportunity	  for	  assessment	  
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